Abstract: In this paper, twenty two selected rational correlation models for the viscosities of liquid mixtures of organic compounds were tested on 219 binary sets of experimental data taken from the literature. The binary sets contained 3675 experimental data points for 70 different compounds. The Dimitrov--Kamenski X, Dimitrov-Kamenski XII, and Dimitrov-Kamenski XIII models demonstrated the best correlative characteristics for binary mixtures with an overall absolute average deviation of less than 2 %.
INTRODUCTION
The study of the thermodynamic properties of liquid mixtures contributes to an understanding of the behaviour of various liquids and functional groups. This information is very useful in the design of industrial processes, and in the development of the liquid state theories and predictive methods. Knowledge of the viscosities of liquid mixtures is required for the solution of many engineering problems, including heat and mass transfer, and fluid flow.
A number of correlation models have been developed for the viscosities of liquid mixtures. Some of these models are linear or can be linearized per parameters, and others are non-linear. In a previous article, the former were tested on experimental viscosities of liquid mixtures of alkanes, haloalkanes, alcohols, aromatics, amines, ketones, etc. 1 Rational models are non-linear per parameters, but these models have the number one as the first term in denominator polynomial, which enables the use of the linear least squares method in correlation. For many 342 KNEŽEVIĆ-STEVANOVIĆ et al. experimental data sets, 1 models with a rational form resulted in an average error of about 1 %. However, in some instances, the denominator had a very small value resulting in very large percent and average percent errors, making models with a rational form unreliable. This difficulty may be overcome if nonlinear least squares methods Gauss, 2 Levenberg, 3 Marquardt, 4 Law-Bailey, 5 etc. are used. In addition, the Hooke-Jeeves, 6 Fletcher-Powell, 7 Nelder-Mead, 8 etc. optimization methods can also be used. Selection of the first assumptions for the parameters is critical for successful use of these methods. On the other hand, rational models have many minimums in the parametric area. These problems may be avoided if a global optimizing method, such as the Monte Carlo method, is used. In this article, the linear congruental pseudo-random number generator was used. 9 The objective function used in the correlation was:
where η lm is the viscosity of a liquid mixture, n is the number of experimental data points per set and np is the number of parameters. The performance of selected rational models 1 was tested on 219 binary sets of literature experimental data with 3675 experimental data points for 70 different compounds. The selected binary liquid mixtures were presented in a previous article. 1 A deviation from the experimental values is expressed as the absolute average deviation, p av , for each data set point: av lm, ,exp lm, ,cal lm, ,exp 1
The overall absolute average deviation, P av , for each model is defined as:
where N is the number of data sets.
RESULTS AND DISCUSSION
Results are presented in Table I , where N all is the total number of data points in the correlation. Only sets of experimental data with n ≥ N m + 2 were used in the correlation, where N m is number of model parameters. Sets with experimental data at different temperatures and pressures were correlated with only one set of parameters. The results for linear models reported in a previous article 1 are also presented in Table I . The number of experimental data used in the correlations depended on the number of model parameters and on the existence of experi-mental data for density. The results presented in Table I indicate that the Dimitrov-Kamenski X, the Dimitrov-Kamenski XII and the Dimitrov-Kamenski XIII, with overall absolute average deviations of 1.74, 1.32 and 1.18 %, respectively, have the best correlation ability of all the considered rational models. These results are slightly better than the results obtained for the linear models (Heric I, Heric-Brewer II and Krishnan-Laddha, with overall absolute average deviations of 1.73 %, 1.23 and 1.76 %, respectively). 
CONCLUSIONS
Selected rational correlation models were tested on 219 binary mixtures with 3675 experimental data points. The Dimitrov-Kamenski X, the Dimitrov--Kamenski XII and the Dimitrov-Kamenski XIII models have the best correlative characteristics for binary mixtures with overall absolute average deviations of less then 2 %.
